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However, our model also shows a two-mode feature of clouds around the tropical tropopause, 
which is different from CALIPSO. In the future, we will explore the reason of causing that. Since 
our model shows relatively robust results in polar clouds, we can extend our run to a longer time to 
see the long-term evolution of clouds there, which could serve as a complementary for the lack of 
satellite observations. 
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                         We use a domain-filling forward trajectory 
model to predict cloud locations in the UTLS. Rather than using 
a detailed microphysical model, we simply assume that clouds 
form whenever the relative humidity exceeds 100% (which is 
also when dehydration occurs). Our simulations of cloud 
occurrence are compared to observation by CALIPSO and they 
show encouraging agreement. 
                             Simple forward-trajectory calculations did a decent job in reproducing water vapor in the 
upper troposphere and stratosphere. Our results show slightly drier but quite similar pattern as shown by MLS 
observations. The occurrences of dehydration as a simple indication of clouds formation yields reasonable 
results. Compared with CALIPSO measurements, our model shows coincidental distributions of clouds, 
especially in the lower stratosphere polar region. 
Abstract
Model working flow 
•  Trajectory calculation: given winds, solve dr/dt=v(r, t) to get trajectories. 
•  Diabatic run: rapid motion along isentropes; slow motion across isentropes. 
•  Instantly remove excess water vapor according to saturation level. 
•  Parcels moving below 250 hPa or above 1800 K are removed. 
•  Dehydration occurrences indicate cloud formation. 
Model setup 
Ø  Driven by MERRA daily winds and T 
Ø  Initiate parcel at θ=370 K (above zero 
net  radiative heating). 
Ø  Saturation level: 100% 
Ø  No convection, no gravity wave included  
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•  Regional Vertical Profile 
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Cloud comparison:  Model VS. CALIPSO 
1 month 1 year 1 day 
parcels[1350]
lon[1,359]    lat[-77,70]    pres[78,205]    zp[11.1,17.8]    e[368,374]    T[179,234]
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reference [originally initiated parcels] 














100 hPa                          83 hPa       
•  Latitude Evolution (H2O anomaly) 
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Average over NS30 MLS MODEL
•  H2O Distribution in 2005 Jan. 
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Latitude Evolution: S. Pole 
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Tropical Altitude Evolution 
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Latitudinal color-coded parcels 
Longitudinal color-coded parcels 
[H2O] in 2005.12.31 Satellite Datasets 
83 hPa 
100 hPa 
•  MLS Version 3.3 Level 2 datasets 
from 2004 to 2010, providing water 
vapor concentration[H2O]. 
•  CALIPSO version 3.1 Level 2 Cloud 
Profile 5-km datasets from 2007 to 
2010, providing cloud  types and 
cloud thermodynamic phase 
